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2-11

2-15

2-16

2-17

2-18

2-21

2-21

3-5

3-11

3-33

3-34

3-35

Under “Fed. Govt” ~ Mention Sec Int is watermaster on Colo R.
“Understanding” - Add USDI and Colo R.

“The law of the River” - Add International Treaty of 1944

“Less water from Colo R” - (2nd sentence) Change to "MWD has been able to

divert”, Also mention that the Colo R. has 16.5 MAF/YR of water rights, but not
that much water.

“Reliability” - 9th line after agriculture, add and other uses,
“Degradation™ - Seems to ignore the changes in weather

top line: “increased exponentially” misuses the word “exponentially”

third line - decimate means to “take one-tenth of”."Impact” would fit better.
“Constraints” - (ninth line) change “can be” to “are”. Third line from bottom.
after “moved out of a community”, add “and into another”,

New Surface Storage - Remave “existing” from 1st and 2nd line, Qn line 5, remove
“most of”. Line 8 - “Due to the high costs” add. disputed effects and_mitigation
problems.

sidebar | suggest deleting SB# and Author fom each of the 25 changes in the
statutes and list them only as chapter and statutes.

Line 5, change “is” to “are”.

“Note on Value” - third line: | wonder if you can prove that sprinkler irrigation leads
to less evaporation. Line 14, the word “food” appears misplaced or misused. “Paid
by farmers” and “prices received by farmers” point is not clear.

“Crop unit water use” is incorrectly stated. Delete “Changes in the” and “due to
changes in crop type". Substitute “is” for “can be” in next sentence. Last full line,
change “quantifiable” to “quantified”.

Second bullet - “in the valley” - What valley or valleys are you referring to? Specify

First bullet - DWR should be concerned about yield per acre-foot, not about yield

per acre. “Efficiency” bullet seems to omit WUE. Why separate Ag bullet (p. 3-34) from
Efficiency (p.3-35,36)7

3-40 Again, no bullet for Ag under Efficiency



h ) _4",'Q>). I . ¥

S b T
v am W aat st sy
« um orer mn ¥ wn
+ Ve Wi Ml
¢ oyt gy <0 el
By Ny
v e s e

Figure 1 Map of the Colorado River
Hydroiogic Region tan be found on
Pags 92. When the digital version is
tompleted, ihe reader will be able (o
click on this map for a full-page view.
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Table 1 Water 8alance Summary can
be found on Page 33. When the digitel
vorgion is completed, the reader will be
ahle to click on this thumbnail for 3
full-page view.
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mation). Local surfoce water, Lroundwater, and the SWP provide the
remainder of water to the region. Many of the alluvial valleys in the region

ar¢ underlain by groundwater aquifers that are the sole source of wuter for
local communities.

The river provides irrigation water supplics to more than 600,000 acres of
crops each year in the Coachells, Imperial, Palo Verde, Bard, and Mohave
Valleys, thereby ensuring more than $1.5 billion unnya) ly in agricultural
production, Agricultural land uses mc;udu livestock mnches‘im cﬂvt daty
palm and citrus fruit orchards ldrge ‘peres of alfalfa, cotton hm'f‘uket
vegetables, melons, and Q:«;al crops like mangoes, raddichio, and
arugula, In these fertile a at‘!ca:-t one crop is harvested ¢very month of”
the year. Significant arcas are double cropped each year. The river is also a
significant water supply resource for Metropolitan Water District of South-
ern California setvice area in the South Coast Region,

‘The largest water body in the region is the Salton Sea, & saline lake with a
total dissolved solids of about 45,000 mg/L., 25 purcent greater than that of
ocean water. Most of the environmental waler demands in the region ure for
the Sonny Bono Salton Sea National Wildlife Refuge, DEG Imperiat
Wildlife Area, and wetland areas on the north shore of the Salion Sea. ‘The
Sulton Sea scosystem is considered a critical link on the mtcxmtmnal
Pacific Flyway, by providing wintering habitat f‘or‘@n__r.utory blrd includ-
ing some species whose diets are based uxduswely on the M@ ‘ac i, o

T MernTe {Y -7
The water balance table summarizes the detatlud regional water accounting
from Volume 2. As shown in the table, imports make up a substantial
portion af the water supply in the region,

S ¥
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State of the region w7 RELW _
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The major water management issuc\in this regloﬁ)ls Caltiorm‘*-
Colorado River water in excess of its Basic annual upportionment of 4.4

million acre-feet (see Chapter 2 for mor: information). In addition, ground-
water overdraft is occwrring in the upper (urbanized) part of the Coachella
Valley.

‘Threatenad or endangerod fish species on the mainstem of the Colorado
River include the Celorado pikeminnow, razorback sucker, humpback chub,

Sept. 30, 2003, Stakeholder Briefing Draft, California Water Plan Update 2003




and bonytail chub, Restoration agtions to protecythese fish may affec

reservoir operation and streamflow in the maingtem and tributarics, Other
spocies of concern in the basin include the bafd eagle, Yuma clappet rail,
blackrail, southwestern willow tlycateher, yellow wabler, vermilion fly-
catcher, yellow-billed cuckoo, und Kanab ambessnail.

‘The Salton Seu, with its increaving spinmy, selenium, and eutrophication, is
the primary focus of internativnal water guality issues in the Colorada
River region. The largest sources of the Sea's inflow are the Now River (the
most polluted river in the USA)! Alamo River, and the Imperial Valley
Agmulturc Drains, The New River sonveys urban runoff, untreated and

- partially treatul»nmmupal and Q’gdustrml wnstesr;ahd agricultural runoff
from the Mexicali and Imperia) Vulleys. These pollution sources contribute
pesticides, pathogens, sift, nuirients, trash, and VOCs (primarily from
Mexican mdustey) 10 the Sua. The Alamo River consists mainly of agricul-
tural return flows from the tmperial Valley. Maich likedhedmperiat-vatiey
Agricalilrarliaing, the Salton Sea reevives pesticides, nutrients, selentum,
and siltfrom tfi tﬁ"‘/\"lmno chz ;Pathubbns ar¢ also problematic in the Palo

' Verde Outfall Drain and the Conchella Valley Stormwater Channe, both of
which drain to the Sea. At some times of the year, nutrient Ioading to the
Sea supports large alga) blooms that contribute to odors and low dissolved
oxygen levels, Selenium is 2 more recent constituent of interest, potentiatly
affecting fish and wildlite. Of note, water conservalion measures to facii-
tate water transters to the South Coast could dramatically irﬁr_gg_.__*mhg‘
levels of selenium, which is primarily from subsurface drainage discharges
to the Sea.

The relatively saline Colorado River provides irrigation and domestic water
to much of Suuthern Ealifornia. Of recent concern arc the prescnce of low
levels of perchlorate in the Colorado River itself, and hexavalent chromium
ar very figh levels in Wells at Needies near the River. Septic systems at
recreationa! areas afong the Colorade « are also a congern. Other impurtant
walter quality issues in this region include increasing g lovels ot salinity,
nitrates and other substanees nssociated with animal iecdmb s and dairy
operations and seplic tank systems, cspecially in the Desert Hot Springe,
area and in the Cathedral City Cove area. In the Coachella Valley, nitrates

have restricted several domestic water supply wells.

Three tribes—the Fort Mojave Indian Tribe, the Quechan Indian Tribe, and
the Colorado River Indiun Tribe——are pursuing more water rights related to
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Information sources
{Comt. from Page 87)

¢ U 5 Gweological Suvey arline
publications

* Coachelta Valiey Woter Distngt
¢ Imporial lerigudion 1Xistint

* Pyio Verde lingahon Distret

¢ 8 Bureau of Reciamation
*
.
]

pRe M
/M&‘rw‘t

Saftan Sea Authonty
U8 Fish and Wiltite Service

Chiumical & Engineesnip Naws,
"Rocket-Fuslod River<” August 18,
2003

Croundwater Rosources Assocration al
Cafifornit. "Perchiorate ang NDMA®
focke: Fusi Contammanls a Serus
Ghalicnge 10 Oresng Waler Suppliers’
Naws relvase Aptit 4, 2002,

State Water Rasowrces Conirol Boasd
“Benchicrate Contamingliun of
Calfforma's Grouvruwater Supples”

Presentation by stalt of stali of the
State Water Resources Control Boad
and stot of the: Dapanmanr ol Tazic
Substances Control”, 200,

* . 8 Environmenial Pmtemm Agency
Ground Water & Drinking Waler -
gebm«s ‘Perchiorate”. Jamury 23, 4 AL

v i 8 Enwronmental Protecton Agency . LY "‘4]
“Parchitvale Environmueniab Conturmna
ton. Touicolgicat Revew and Rigk
Charactenization (Extarndl Kuview
Drafl)'. 2002

* Agency lor Toxic Substences and
Dissase Regiatry *Toxicolalgrcat Frofie
for Chromiym®, May 25, 2001
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Ongoing planning effort

:ﬂ!v

Solton Ses Authorily shudies

h '«?"\

the boundary lands cluims. As with all claims to water from the mainstem of
the Colorado River and any determination by the special master. enty the
U.S. Supreme Court itself can make the final ruling.

Looking to the future

Many focal waler agencies and governments are implementing water
conservation programs, Water districts, such as the Coachella Valley Water
District, Desert Water Agency, and Mission Springs Water Dnistrict, and the
Couchella Valley Resource Conservation District provide (echnical assis-
tance to the managers of the region’s large landscaped areas, such as golf
courses, to evaluate and offer suppestions for improvement for the irrigation
hawdware and operations at their facilities. The Coachella Valley Water
District (CV WD) provides loans to its retail customers for irrigation systern
upgrades. Desert Water Agency (DWA) offers classes, in English and
Spanish, to homeowners, property management personnel, and government
and school personnel on irrigation efficiency strategics and tools,

CVWD, working with DWA, has an active groundwater recharge program
for the upper end of the Coachella Valley (generally, the urbanized part of
the valley), CVWD recharges groundwater with imported Colorado River
supplies and with Whitewater River flows using percolation ponds, CVWD
and DWA levy extraction fees on larger groundwater users in the upper
Coachella Valley. s 5\,2\ DYEES

Over the years, the United States Boreau of Rwlum:t\ﬂ'en an others have
considered potential solutions to stabilice the Salton Sea’s

elevation. Most recently, the Salton Sea Authority has been pethmmnb
appraisal level cvaluations of some of the frequently suggested alternatives,
such as large scale pump-in, pump-out pipelines to the Ocean. 'The authority
is currently investigating integrated strategies where a smaller, lower
salinity lake with a stable water surfsce would be-coupled with treatment/
desalination of some brackish mflows, The treated waler could then be sold ™
or tould be part of a water transfer that would help fund the project, Be-
cause water transfers generally reduce flows to the Sca and increase the cu,u’i
and complexity of restoration, these solutions that account for water trans-
fers are curremly thu most favam A W i\ K

The concept considered by the authority would also include creating

SeplL 30, 2003, Stakehotder Briefing Draft, California Water Plan Update 2003
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shallow water habitat and implementing other measures in areas where
otherwise exposed sediments could craate potential dust controf convemns.
One arrangement would involve constructing a dike-like structure in an
eas{-west alignment near the narrowest middle area of the Sea, This struc-
ture would impound water ot one side and allow the other side to provide
an outiet for saline water and also w serve as the shallow water habitat area.
Under this arrangement, the structure would necd (o be about §.5 miles
long,

m—y

In 1993, the United States Fish and Wildlife Scrvic® (UHW‘;) published a

draft recovery implementation plan for.enidangered fish in the upper Colo- ;V\ ‘ ( ) J(ﬁ
“ (v

rado River Basin. The draft plan iticluded protecting instream flows,

wwestoring habitat, reducing impacts of introduced fish and sportsfish man- J,.«-"'L'b ot

hg«.ment, conserving genetic integrity, monitoring babitat and populations, jy

and increasing publu. awarengys of the role and importance of native fish. G

1n 1995, the United States Deparirent of the Interior (DO1) exceuted
partnership agreements with Calitfornia, Nevada, and Arizona to develop a
multispecicy conservation progratn for ESA-listed species and many nou-
listed, but sensitive, specics within the 100-year floodplain of the lower
Colorado River, from Glen Canyon Dam downstream ta the Mexican
border. In 1996, a joint participation agreement was exceuted to provide
funding for the program, USFWS$ has designated the Tower Colorado River
Multi-Species Conservation Program (LCRMSCP) steering commitics as

an ecosystem consgrvation and recovery implementation team pursuant to (} Uu
ESA, The conservation program will work toward recovery of lisied and N -

s - - <t - - N
sensitive species while providing for surrent and future use of Colorado ‘,u', ) ’/1

River water and power resources and includes USBR's Colorado Rm,r e
operations and maintenance actions for the lower river. e

-

Under the Colarado River Quantification Sertlement A gresment, M
Ssptsciaakthat Imperiul [rrigation Dnstnctﬁsfer up to 200,000 acre-feet
per year of water lo San iego County Water Agency and 103,000 acre fe!
per year 10 Coachella Valley Water District through waiter use clliciency or
other land management changes. Lining of the All-American and Coachella
canals would produce 78,000 acre feet per year for use by Metropaiian
Watse bistrigtor SOCWA (Wmmmm 200310
adnptIhEQS"A}\fwe L!_gmeLﬂwr more informatidii, )] Recent legislation

also committed the state u}‘{baimn Sea Resto tmn, .
" ot & k} ) '_“_ ” & R N
e 'J‘[ Ciy ‘--“’ ch ~U-
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Agricultural
water use efficiency

oﬁ\{

Kern County o 0 ‘ ) ,f
Agricultural water use efficiency efforts involve improvements in Water Agency ’I'm,‘» /f$>v Al
k technology or management of agriculiural water use that result in
benclits to water supply, water guality, or the environment. In 2000, Cati- SN e ek Taports
fornia irrigated an estimatcd 9.6 million acres of cropland with about 33.7 B T e ot
million acr¢-feet of water (cheeking). ln 2000, the California Bay Delta - Rl A b
Authority (CBDA, formerly CALFED) & “Jmatnd the net water savings has gg‘,"”jggq’g: tote, rgggg,:"g;ﬂ;( il

) County by about 250,000 acre-leat,
asyociated with proven improved agricultdral \A;:ﬂ&f use e!fsc er.y measures erougn water 1o e i 70,600
s L alle ucras. Since 1986 Kerr County hax
10 be 206,000 to 565,000 ucre-feet per year in the Centra , whosrs, aoded 61,500 acros of trees and vines
Also, CBDA usnmmcd flow and riming henefits to be an additional benciit These now make up 37 percent of the
e e S

e et ot e Y R lotal wrigated acreago. Nearly all of this
of 200 000 to 600,000 zu.rc-fecx per yearMMm now BCreagy nas ow volume drip

R imgation systems mstalied. KOWA
/ m estunates the overall on form water use
T VR wfficioncy now 1s about 78 percen!,

Current agricultural water use efficiency
efforts in California

California growers have made great strides in increasing the cconomic and » w-t_“, ;

agricultural ¢fficiency of their water use. Two indicators of this improve- (VIR

ment are that the quantity of agricultural production per unil of applied —

waler (tons/acre-foot) for 32 important California cropg increased by 38

percent between the 1980-82 period and the 1998-2000 peviod and that, real,
Q mﬁa&son‘admstcd jpross crop revenue per unit of applied water (rt.al dullarsf 3

“acre-foot) increased by t1 percent butween [980- S‘? and 1998-2000.

Feks i lhv-e‘.'.‘;)
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Colorado River
Hydrologic Region

Setting

The Coloradu River Hydrologic Region is located in the southeast portion
of California. The Colorado River forms most of the region’s eastern
boundary and the Internativnal Boundary with Mexico farms its southern
boundary. Neurly all the Colorado River Region has 4 subtropical desert
climate with hot summers and mild winters, Cleur and sunny conditions
prevail; the region receives from 85 to 90 percent of possible sunshine each
year, the highest value in the United States.

Population in the region is coneentrated in three arcas: in the Coachelly
Valley, in the inperial Valley, and in the urban corridor between the cities
of Yucea Valley and Twentynine Palms arca along fHighway 62. Urban
water demands in the Colorado River Region represent slightly Jess than a
tenth of the overall applicd and net water demands.

About 90 percent of the region’s water supply is from surface deliveries
from the Colorado River (thtough the ARl American and Coachelly Canals,
local diversions, and the Colorado River Aqueduct by meuns of an ex-
change for SWP water), The Colorado River is an interstate (and imterns-
tional) river whose uso is apportioned among the seven Colorado River
Basin states by a complex body of statyg-pgig: decrees, and court decisions
known collcetively as the 1aw of the River (sce Chapter 2 for morc Infor-
§ Quy
ANT AN B ey e =i

Sources of information

* Water Quality Conlrul Pian, Regional
Water Qualily Control hourd

* Wateeshed Monugernant imtalive
Chapler. Regional Water Quakly
Control Board

2002 Cublornia 305(b) Repert on Water
Quatity, Slate Water Nesourcas Control
foard

Bolletin 178 (Drak), Cauenia's
Groundwaler, tipdate 20203, Depan-
ment of Watw Resouriis

* Noapoint Saurce Program Strategy and
Implamentation Pl 1998-2013 State
Water Rusources Conlrol Bearg,
Califocra Coastal Comemssion,
January 2000

* Strategic Plon, State Waler Resources
Control Bodrd, Regionsl Water Quahly
Controf Boards, Novamber 15, 2001

* Colorado Rwer Board ot Califpenia

¢ Western Rogional Clinate Center
wabsile.

* Malropolitan Water District of Soutnem
California.

¢ Colorade Fiver Basin Hogionai Water
Quality Control Buard

* Ganfornm Depanment of Heaith
Services (DHS), ‘Drinking Water
Standards”

¢ DHS. “Chemical Contaminants m
Drinking Water” July 3, 2003,
& DHS “Dnnkony Water Action Level,

Ghemicala with Recent Detections”.
Jiine 12, 2002

DHE "frinkryy Water Achon Levers,
Historie Action Levels and Actiun
Lovols for Contammants Detectod
Infrequently”. June 30, 2003.

* DHS. “Specific Cotuminants of
Current Interast™ arseric. ehromivimn-6,
manganese, methyl tervary butry! ether
{MTBE), N-mitrosodimelthylamine
(NOMA). perchiorate, 3. 2, 3.
trichioropropane

* DHS "Forchiarate in Coltornia Drinking
Water. Status of Reguiatons and
Manitoring”. July 2. 2003.

* OHS “Chromwum-i in Drinking Watsr:

Background information” Apnt 8 2003

* DHS. “Chromium-6 n Orinking Walcs.
Regulation erd Monitarng Update”
July 15, 2003,

* California Envronmemal Protechan

Agercy weosite. Lrst of Drinking Water

Contaminants and MCLs

California Envwonmental Protoction

Agency wabsde Drinjung Weter

Contaminant Canddata 1is¢.

California Environmentul Protection

Agency websie. Reguiations and

Guidance.

) 8§ Geolugical Survey Nubional Water

Quitity Assessmont Program

-

Continued on Page §9
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Tabio 1. Trends in irrigated acreage,
This table can be found ay the end nf
this chapter. in a digital version of the
Update, this thumbnait will bo linked
and clickable 10 e full-size table.

Improvements in the efficiency of agrivultural water usc result primarily
from efforts in three related areas:

a) improving on-farm icrigation systems and district water delivery systems:
hardware upgrades

b) managing on-farm irrigation systemns and district water delivery systems
more efficiently; water management, and

¢) reducing water consumption: reducing cvapotranspiration

a. Hardware upgrades

Mast orchards and vineyards in the state are under pressurized irrigation
systems with almost all trees and vines established during last five (0 10
years receiving drip irrigation. Hetween 1990 and 2000, acreage with drip
irvigation in California grew from 0.8 10 1.9 million acres (see lefy).

Advanced on-farm tochnologies in use include GIS, GPS and satcllite crop
and soil moisture senaing, The satelite-based wehnologics allow growers to
improve the precision of their water application.

The shift to pressurized ircigation systems often requires modernization of
the district water defivery systems. Increasingly, irrigation districts are
upgrading und automaling their systems to cnabje precise, flenible,.and
reliable deliveries to their customers. They ar%educing system lnssg;ﬁlﬁ
lining canals or converting to pressurizud pipe systems, developirig Spill
recovery and tail water return systems; cmploying regulatory reservoirs,
improving the efficiency of pumps; and implementing conjunctive water
use programs. Even with existing efforts presently underway, thery is still a
significant opportunity for on-farm §[r_@_g_q]_'l_n_n_“s3§d“9i§t"rict‘watc'r. ‘!"}f""!’.\f )
R improvements, 7 A EOST e CTHER VTS

WLATH

b. Water management

Both on-farm and district systems must be managed efficiently to take
advantage of hardware improvemenis, Districts are using tools including
automated gates operated using SCADA systerns along with computer-
based monitoring equipment, including workslations, map boards, tile and
database servers, und centralized communications equipment. Personal
computers conneoted to real-time communication nctworks and 4 Jocal srea
network allows a free flow of information from the ficld to a centralized
location. These features enable district staff to monitor tlow, exent supervi-

Sept 30, 2003, Stakeholder Briefing Draft, California Water Plan Update 2003



[j’ Pmemly, the most gromxsmg avenug o reduce evapouansplrmon ona

4

sory control over each field sile, and log Jata on a continuous, glectranic
basis. With such systems, district s1aff spends Icss time monitoring und
manually controlling individual sites, allowing them to plan and operate the
system in a strategic and integrated manner. This fucilitates a systemwide
view along with improved reliability of the communications system.

Many growers employ evapotranspiration and soil moisture data for irriga-
tion scheduling and use sophisticated sutomated and computerized wriga-
tion systoms for irrigation, fertilizer, and pest management. They use real
time satellite weather informustion and foreeasting systems (o schedule
irrigation, Users generate more than 70,000 inguirics per year to the Cali-
fornia Irrigation Management Information System (CIMIS), the Department
of Water Resources” weather station program that provides evapotranspira-
tion data, Universitics, districts, and consultants also make this information
available indirectly via newspapers, websites, and other medin 1o a much
wider audience,

In addition, thosc who irrigatc by gravity employ laser leveling and engi-
neered Turrow, basin and border designs to ensure that water application
meets crop and soil water requirements, Growers use other methods and
technologies to schedule their irrigation as well and some districts provide a
mobile laboratory scrvice to conduet in-field evaluation of irrigation
systems coupled with irrigation management recommendations. Once
considered “innovative technologics,” these are now standard practices
with growers,

¢. Reducing evapotranspiration

Evapotranspiration is the amount of water that cvaporates from the soil ot
transpires from the plant. A grower can reduce gvapotranspiration, that is,
water demand, by:

- reducing unproductive cvaporation (waler thot evaporates from the soil
surluce);

- altering plant walcr requirements through genctics (plant brecding); - f,\\a\ft (T

MmuApET R
- shifting crops (to plants that need less water), or ! (“ 1 M ;" \Al W

- leducmg cvapotranspiration (regulated deficit :rn,,atmn— s.ee sndebar)

¢
Inrge scale appears 10 be through the reduction of transpiration. .

- -’
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Potential benefits
of agricultural water use efficiency

P\l bt*lﬁ% mel}' on-farm improvemcents in watcr use efficiency can benelit furmers

SaE by increasing net profit, reducing water applied, reducing groundwater

- overdraft, increasing yield, improving crop quality, lowering the cost of
inpns, and potentialty protiting from the sale of the conserved water.

N O wATER District water system improvements can benefit districts by increasing their
AN fe € o357 ability to meet their customers' demand and reducing water losses. Shifting
aa vy : N © < electric load from on-peak to off-peak could be another benefit related to
" ' s e o e . " bl
spat put ¢ * n RRCANTEY agricultural water use efficicncy, €AFUHA
r B oAy

Environtnental benefits may include water guality improvements and
reduced drainage, surface runeft, and TMDLs (Total Maximum Daily
Loads), increasad stream flow and improvements in temperature and timing.
The multiple benefits associated with agricultural water use efficiency in
key agricultural regions have been evaluated by CBDA and described
regionally from a watershed perspective as ‘targeted benefits’ and associ-
ated ‘quantifiable objectiws @@wmmovmmm in water csg

N ¢ificiency on the field cun cause negative environmental effegty, such as
v ‘% reduced runoff to water bodics downstream, Ui /‘-ﬁ“‘"‘“‘\'l

Tn addition 10 meeting CBDA goals, Californis must also reduce the use of
5’ Colorado River water from 5.2 milliion to 4.4 million acre-jeet. Califurnia

’“\}7/ o Gnse &5 : TS Bnual i iric
W Leed - for many years hab been using more thao ¥s aninual allocation. In addition,

California must also reduce its dupmdenu. on long-term pgroundwater

X “ r_‘ By C)}’
?‘ overdrafl,

‘3@

—————— -
p— - .“

In 2000, 1hu((. alifornia Buy Deltg Auvthority (C BDRA, formerly CALYFE l))
estimated the Tiet water savings associated with proven improved ayu.ul—
tural water use cificiency measures 1o be 206,000 to 565,000 acre-feet per

,J/»\ ; year in the Central Valley alone. Also, CBDA estimated {low and timing
ﬁ\ "y ,;"7 benefits w be an additional benefit of 200,000 1o 600,000 acre-feet per year.
A chﬁ/ \ \'%, The CBDA Fsmmatgs include proven lmprovemen.ls in irrigation hardware
R4 J}J L\ M and scheduling, but not reductions in ¢vapotranspiration,
. A
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Potential costs .
of agricultural water use efficiency et ST

The CBDA Record of Docision estimated water savings at two levels of N Q\a’ v
expenditures. The first Jovel results when growers und water districts {
implement officient water manggenient practices us a part of their standard

operation. Thiy level estimates ner water savings of 118,000 te 322,000

agre-fect per year at a cost of 835 10 3 95 per acre-{oot, The sccond Jevel Y !\f
results from the investment of funds by the state and Federal agencies with A

net savings ranging from 38,000 to 243,000 acre-faet per year at a cost of r L )L

$30 10 $900 per acre-foot, CBDA, thercfore, identified a total af 206,000 10 ,/ R <

565,000 acre-feet of net water savings per year at a cost of $110w §1000 [ .- _

per acre-fest per year, The cost sssumes on-farm efficiency of 85 percent.

Major issues facing
additional agricultural water use efficiency

Funding

More tunding is necded Tor agricultural water use efficiency projects.
Funds dedicated ro water use efficiency have fallen below commitments

ROV hopunatdo Bewphilames, e hawng daks, (poiatal ang toval vb we
7Y SV ATt Srthg i Jeceneny

;m: ;mn_:,? zwq o hl‘_rz)’& ] v:t’l- r:? ;-"‘."I
made in 2000 through the CBDA Record of Decision that called for un i LR 2
1 N i " Willi " p scders Toble 3. ROD expendiure projoctions.
investment of $1.5 biltion to $2 billion from 2000-2007. State and federal 3", e con h:zwn 1 ar?hzm t "z
o H : . o] . N M N is craprer. In a digitel versian of tho
agenc}es comx'mlted to funfhfw, 5_0 petcent, 25 pergent cach, \'vnh Iuoal, . Barnthrs n = olgitgl versian of 1h
agencies funding the remaining 5O percent of water use efficiency activi- and chickabio to the full-sixe table.

tiey. State and federal expenditures are listed at right,

Understanding (MOU), local agencies have committed 1o funding locally
vost effective Efficient Water Manage:?fm Practices (EWMPs), State and
lederal programs, on an irregular basis, ;#:. vide a yource of funding tor the
EWMPs beyond the MOU level, far actions other than siandard EWMPsy,
and for those EWMPs that may not be Jocally cost effective.

Through the Agricubtural Water Management Council’s Memorandum of L N S WG f* f
A

While initiatives have provided state funding for water use elficicncy
projects through Propositions 13 and 50, retaining a sufficient state and
federal expertise to administer the programs and provide financial and
technical assistance in this field is not easy with across the board budget
and staffl cutbacks. Many irrigation districts also face increasing challenges
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to implement water use efficiency actions and to maintain a permanent
cxpertise or institutional continuity with limited staff and budgets.

Tuvestiments in research and domonstration are eritical. Substantial financial
support for rescarch, development and the demonstration of efficient water
management practives in agriculture has come and continues to come from
the agricultural industry, Support also comes [rom the carly adopters of new
technology who often risk their crops, soils and dollars when cooperating 1o
develop und demonstrate technology innovations.

Grant programs may miss the opportunity to fund worthwhile projects in
small and disadvantaged communiries. It is often difficult for them
compete for imited grant funds, although their needs are ofteu great, The
impact on furm workers is often neglected when considering dilferent
approaches to water use cfficiency.

In somy areas of the state, funding for water conservation comes trom the
ahility to transter water. Such water sales may play a significant role in
financing future water use ¢fficiency eftorts,

implementation

Mugch has been aceomplished, but still more needs to be done to inerease
agricultural water use efficicncy and to optimize agricultural profits per unit
of water without compromising water quality or the cnvironment.

The Agricultural @Ry Suppdiers Efficient Water Management Pt
Act of 1990 (AR 3616) and the Central Vulley Project Improvement Act
{CVPTA) established a framework for agricultural water use efficiency.
Developed under AD 3616, 55 California waier suppliers have entered into
a voluntary and cooperative Memorandum of Understanding Regarding
THficient Water Management Practices (EWMPs) by Agricultural Waler
Suppliers. The retail districts, comprising mare than 3.63 million acres of
irrigated agricultural land statewide, are committed to developing water
management plans and implementing cost-effective EWMDs. Sa far, 24
signatorics subject to federal CVPIA planning requiremenls have plans that
have been “endorsed” by the Council. Another 10 signatories not subject to
CVPIA have submitted plans, cight of which have been endorsed. The
California Apriculural Water Management Council oversees the progress of
water management planning and the implementation of EWMPs.
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A number of water supplicrs have nol joined the MOU,anduRdny-whohaye

i3 bave ot submtee-prEmon sy smalasiented ofReient water NoT TRUE. . YOUHAVE
manag@vishtpractioes. Small districts often do not have the technical and IYA3N y\i}v SED or 1T H s,
tinancial abilities to develop plans or implement efficient water manage- e 63

ment practices. Opportunities exist beyond the implomentation of EWMPs ( Ave <

that could result in major improvements in water use efficiency and new

methods and technologies that can be expected to significantly increase . WES

consesvation potential, 15 THE ¢f coms  FRom E¥XTERN A L BeUA

The CBDA Record of Decision of 2000 (ROD) further institionalized . ?1 },u 1ng <U;
agricultural water use ¢ificiency. State and federal agencies are irp_mmed ,bu( ""“‘*"/ e

through the ROD to provide financial and technical assistance fo local

agencies for the implementation of water vse efficiency measures.

A. HARDWARE UPGRADES

Optimum operation of irrigation and dixtribution systems can significantly
improve water use efficiency, An issue to growers is often the inability to
apply the exact amount of irrigation waler when they need it. Waicr system

itnprovements such s integrated supervisory control and data acquisition o (VE-
systems (SCADA), canal automation, regulating reservoirs, and other , £ )(PE"N -
hatdware and operational upgrades, could provide flexibility to deliver the v E Al

watcr when and where it is needed in the appropriate quantitics. I Jr A ARK

Growers invest significantly in on-farm irrigation systerm improvements. In
terms of future investments, the Cal Poly Irrigation Training and Research
Center estimates that 3.8 miltion acres could be converted 10 precision
irrigation such as drip or micro-spray irrigation. While this may not reduce
crop water demand, it could improve the distribution uniformity of water
upplied, reduce non-bencficial evaporation losses, andghus allow the

grower to apply less waier to the tield, Research has shown water applica- ( SRS 'QL:HL'A
tion reduction at two 1o three percent with yields increasing from 19 10 35 L)L‘”‘ f"’ ,‘\ * } F‘:U :_A
percent, an increasc in productivily of 30 percent with the same amount of W.('\\’ - %u_’ Pl
applied water (verifying with Cal Poly)) '

e

B. WATER MANAGEMENT

While designing, instalting and maintaining efficient irrigation and water
distribution systems are essential, the management of waler through the
district distribution system and irrigation scheduling on farm are also

Depariment of Water Resources



extremely important. Some good tools and information are available for

district system manugement and irrigation scheduling, but more ¢fTorts 1o
refine those tools and better reach, educaie, and motivate districts and
growers could increase water savings.

€. REDUCING TRANSPIRATION

Morc ¢fTorts need to be dedicated o researching and promoting ways
growers can reduce evapotranspiration.

Measurement, planning and evaluation

The measurement of water and assogiated information provided to the witer
user is essential to efficient water management, Without a measurement of
water applied, a grower cunnot manage water efficiently.

Documenting water savings relaied to the various programs rests on the
ability to track water use, Water use is not measured in some areas of the
state.

There is a lack of sufficient statewide comprehensive data on the acreage
under various types of irrigution systems, methods of irrigation, amount of
applied watcer, crop waler use, cultural requirements, irrigation ¢ffictency,
the acvurate measurement of water use and net water savings. and the cost
of irrigation improvements. These are obstacles for assessing irrigation
efficiencies and planning for further improvement, The collection and
management and dissemination of such data to growers, districts, and state
planners are neceysary for promoting water use efficiency.

Information on the effect of reducing non-productive evapaoration i@és and
reducing crop evapotranspiration is lacking, Similarly, not enough % known
about the potential savings associated with controlled crop dry-down of
alfalfa, where growers forego the late summer cuttings of alfuifa in order to
usc thut water on another field or to voluntarily teansfer water, or alternative
land use in a voluntary and compensated program during dry years.

Use of pressurized irrigation systems has recently increased and has im-

proved water use sMMiciency, These systems require energy, facilities, and
materials for proper operation. The long-term costs and benelits of these
systems merit study.
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Fducation and motivation

Likewise, there is a need for information refated to why California growers W‘"L‘-O i, e,
adopted water use ciTiciency practices and how those practices toald be
encouraged and sustained. Furthersnore, v Are not sure what types of
incentives districts respond best 1o, while : é_lhave seen svidencs of a strong
respons¢ 1o finanvial incentives whenever offered in a simple, understand-
able format and process. Which techunlogicat changes should be pursued
for short-term situations - during water shortages —— compared to long-
term, and which behavioral chunges are maost effective short and long term?

innovation =

-t e ot .2 &7 .
New agricultural water consurvmio:m[t;&'i];ologics and techniques wilt be e T NESER valty e
needed to meet the demand for water over time, For example, the water-

saving weather-based controllers (BT ¢ontrollers) that are becoming in-

creasingly popular in the urban sector may hisve an important role 1o play in N :;)
the agricultural sector as well. By establishing an atmosphers where E-‘ .‘s (,Q.c'i’..;'u“" !

growers and districts can pursue new methods while keeping production

risks to a minimum, these practices can be adopled.

Dry-year considerations W JL} (tan Nd wa
e b

Measures can and need to e taken now to prepary for dry .Egr_sg;ricul-
ture is often called uponfduring dry years|to refrain from farming a portion - .. g f;‘L I glahd o
of land with compensation for the water not used, Traditional approaches to

meet water necds during dry years need to by reviewed and other ap-

proaches need ta be explored, such as an alfalfa summer dry down program, Fivraru

-

Recommendations to achieve : \ S
additional agricultural water use efficiency ! 4 S |
The following actions reflect somy of the possible solutiony 1o the issues : %@W\m@(\ ’
raiscd in the previous scetion. A wide range of strategies will necd to be L
employed to accomplish the actions including finuncial incentives; Tevi-

sions in state and local codes and standards; and legislative initiatives. Most

of these activities will be cooperative efforts, involving state, federal, and

local agencics, growers, and other stakeholders.

Jywad Cone

/k'_wul [(.('\/Li;jl.(,‘{t‘
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Txpand CIMIS, mobile laboratory services, and other training and
education programs to improve irrigation scheduling and efficiency.

TFund large and tong-term RDI demonstration and research plots
and other promising programs to reduce gvapotranspiration and
document poteatial savings.

Develop necessary protocols and puidelings for growers and
districts to promote implementation.

Fund research on producing incteased yield and higher quality of
crops with the same water use through subsurface drip and other
on-fart technologies.

Measure, plan and evaluate

Meuasure water 1o custoimer and bill by volume of use with rate
structires that encourage water use efficiency.

In cooperation with th agriceltural community, support scientific
research, development, demonstration, monitoring and evaluation
components of agricultura! water use efficiency technologises and
management practices,

Collect, manage and disseminate styiewide data on sereage under
various irrigation methods, the amount of water applied, crop water
use, #nd the beneiits and costs of water use efficicncy measures.

Wark with state und federal grant recipients and others to abtain
more useful and consistent data from funded projects and other
activities, including the documentation of sources and methods
behind data presented.

Fncourage comprehensive planning and implementation of water
conservation activitivs at the agency and regional level.

Gather information through surveys and other instruments on how
EFOWOTS Use watcr,

I_lg_\[&icwp comprehensive methodology for quantifying irrecoverable WATER

lossesjand for analyzing benefits and costs of projects.

Couple research and technology development with incentive-based
implementalion programs.

]
Evaluate the cnvironmental impacts of water use sfficiency. .. (\

“

<
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Educate and motivate

] Develop community based social marketing sueveys and sirategics
for conservation activilies to foster water usc officicncy. with the
participation of the agricultural and water industrics and environ-
mental interests,

a Identify and overcome barriers to improved water use efficiency,
communicate the benefits, provide incentives, and gain cornmit-
ment from all involved,

Innovate

n Explore and identify innovative technologies and technigues to
improve waler use efficiency and develop new FEWMDPs 1o corre-
spond with new information.

| Fast track pilot projects, demonstrations, and smodel programs
exploring statc-of-the-art water saving technologies and procedures
and publicize results widely,

8. Prepare for dry years and exiraordinary shortages

= Have a comprehensive campaign ready to go for next drought.
. B Conduct contingency planning for extraordinary short- and long-
LN
A ‘_&‘&" term shortages.

Support further research in development of strategies for voluntary
b . oreh n development of sra
L ‘.Lﬂd‘ ahiernative land use m@gg@g_@_ﬂpﬁﬁgﬂﬁg@y
N A
] Support further rescarch In summer crop dry-down ana explore
incentives for furmers and districts to forego summer cut of alfalfy,
and other similar programs,

Sidebar

Regulated deficit irrigation

Regulated Deficit lerigation (RDT) iy an irrigation management strategy that
purposcly stresses the trees or vines at specific developmental stuges with
the goal of reducing crop water usc, improving crop quality, decreasing
distase or pest infestation of reducing production costs without feducing
yield or profits. RDI was first developed in Australia and New Zealand io
the 1980%. Research began in California in the 1990°s with initial results
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showing the potential for significant water savings (a reduction in evapo-
transpiration) while increasing or maintaining crop profitability and allow-
ing optimum production.

Research has been conducted on wine grapes, prunes and pistachios for the ey p,,i,
, . . / .

past ten years. Less rescarch has been June on almonds, citrus, peaches, ‘
olives, apples, poars and walnuts, RDL has begun 10 be widely aceepted in
wine grapes with wineries and other trade groups promoting the irrigaticn
strategry. ‘1o some exient, this is true for pistachios as well, It has not been NeT TRY s

. R . " car , “_-._-.—‘-—M -t
widely used yet with any other ¢ropy in California,

The traditional irrigation management strategy has been (o avoid crop waler

stress. RDI is used primarily on tree and vine crops w whore crop quahty and . .
yield is ot pritnary concern. Stress imposed at wpwlﬁu growth stagcs can N g Lo g i«c ‘f/
improve crop yuality, cven though it limits or reduces plant growth or :
development. Wine grapes are a clear example: mild stress imposed through

the growing scason decreases canopy growth, but produces grapes with

higher sugar content, better color and smaller burrics wish a higher skin to

fruit volume ratio.

Reputated deficit irvigation in particular could vesult in several possible
benetits. First, through increased productivity and efficiency, the economics

of tree and vine production could become mote profitable, Some crops e e e e
discase and inscet problems could be lessened, decreasing the application R g Y 38
. . D I L. “
of pusticides. S iR
R | s SO
- ' . e - . L ‘“ A
It RDT is adopted hy a signiticant pereentage ot growers in the state; RDE ierndi ’I.ﬂ-- "‘"" T, vnsen |

could result in substantial statewide water savings. Dr. David Goldhamer of ~ Table 3. Range of estimated "",W*“"'
savings reiative o praciices using

the University of California Cooperative Extension has estimated potentind requiated daflcit irrigation. This tabla
¢an b found at the end of this chapter.

water savings ranging from four to 14 inches per year. Tle then extrapolated .

the potential statewide savings by applying the crop savings W the approxi- - L 4 faan ,PA,.;«A_& .-T ,

mate crop acreage. The estimated water savings for RDI range from one VR

million to 1.5 million acre-fest per vear, pet Table 3 at right. i?t o #""‘r’” f f 1o

D‘T f_.&)—{a._ -*1.-‘/\ f"" (N T

The cost of RDU is estimated 1o be $20 per acre-foot per year. (Dr.

Goldhamer’s hasic assumptions for this estimate: 300 acres of trees X 6

inchies of savinys per year equals 250 acre-feet per yvar, One temporary

help, wage of $10/hour, $1600 per month for 3 months of the early irriga-

tion season equals $4,800 to ke pressure chamber readings, record data,

provide to irrigator. $4,800/250 cyuals $19.2 per acre foor). Assuming that

Department of Water Resources



Table 1

Trends in irigated Acreage (in million acres)

Irrigation method 1990 2000 % change % change !
| ...__. | Acreage | % |Acreage| % _ | (acreage) | (method)
Gravity (furrow, flood) 6.5  B7.5 49 513 -182] -24%
Sprinkler | 23] 238 2.8 288 50 T21%
Drip/micro 0.8 8.7 19 199 112077 129%
TOTAL 96 100 9.6 100 ,

source: DWR

Table 2

ROD Expenditurs Projections, including state, federal and local shares
and Actual state and Federal Expenditures to Date (in $ millions)

[Year

2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | Total

ROD 31 62 299 | 641 | 641 | 641 | 641 |2,958

Expend. 44 | &8 64 ? ? (N
Table 3

Table 3. Rangs of estimated net water savings relativa to practices using regulated
deficit irrigation (RDI)

Crop Bearing Acreage E:gwe?s‘fd Savings \'/:::)ef Savings (acre-
| Almonds 530,000 8- 14 424,000- 618,000
Winegrapes 480,000 8-12 320,000- 480,000
Citrus 244,000 6-8 122,000- 163, 000
 Pistachios 78,000 10- 12 65,000- 78,000
Prunes 76,000 6-12 38,000- 76,000 |
Peaches 70,000 4-8 23, 000— 47,000
Qlives 36,000 6- 10 18, 000- 30,000
Apples and Pears 49,000 4-8 16,000- 33,000
Walnuts 186,800 Unknown Unknown
Total 1,759,000 1,026,000 1, 525, 000
1 o B, L S s
Jﬂb 5 H R Lo
TMM&“I AN P
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Water transfers by

A

. d S
W ater transfers are defined in the Water Code as & lemporary Or long Footnote

' - > 1 ] i i F use qT
i term "hm‘g"’ in the pmm;?dwersmnv place of use, 0T purpose of use Temporary wuter transtors ara defined

T e o : o rig : w Socuon 1728 of the Canforma water
dut t@ a wransfer or exchange of Water or water rights (see foophote, right). Code a3 any change of point of diversion,
Many transfirs, such as those ghiong contractors of the SWP or CVP, do place of use, or pumose of uge involving a

¢ . . e transfer or exchange of water or water
not {it this formal definition, A more general definition is Jhat water trans- rights for 3 period of ane year or less
. . Lang-lerm water transters are dobned
fers pire a voluntary chunge/n the way water is usnally aflocated among Sucton 1735 of the Caltorria Wator Cocte
. . - . as a transtar of water or water rights
waleGr users in response to'water scarcity, ‘Transfers ca from one party invalving a changs ol powmt of tvursion,

. . R lace of use, or purpose of use for an
w:tﬂyextra water in one year to another who is water ghort that year, and ﬂe,;w in excesspn! one year Y

transfers can be between water districts that are neighboring or across the

stale, provided there 15 a means 1o convey and store The water, Water [ —— mmsb oL

transfers can be a temporary or permancat sale of& water right by the water

right holder; a lease of the right to usc watcr from the water right holder; or

a sale or leuse of a contractual right to water supply. Water transters can ) eD GRoe e !
also take the form of long-term conm{éts contingent on drought conditions.Q FLANNE!

Generally, water is made available for transfer by five major sources:

N DEM A O

n Transferring water from storage that would vtherwise have been
carried over to the following year. The expectation is that the

reservorr will be refilled during (g wet seasong
. _ SUBSEAVENT .. e R
n Pumping groundwater in lieu of using historically used surface . RATER

water delivery and transferring the surfacé¥vater rights.

u Transferring pruviously banked groundwater either by directly ¢ k/ pub

pumping and transferring groundwater or by pumping groundwaler . Luﬁfﬁ" £

. ] e o o
for local use and transferring surfacegvater rights. e

n Making water available by reducing the existing consumptive usc

Department of Water Resources
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Footnote

Data in this section are drawn from
Chapter 2 and Appendix A of Who
Should Be Allowed ta Seif Water
Culitornia® Third-Party 1ssues and the
Water Market, Public Policy Instilute of
California, 2003. Ellen Hanak. (Bvatiabie
for dewnlgad af www ppic.org). These
dota ao not include transfers between
farmars within the same waler disinct,
which CBIt be SUDSIANNGE W SOME PIICES.

: UG yas
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Figure 1 Temporary and long-lerm
wator tranefers In California. This
figure can te found on Page 133. In the
final digital version of the Update, this
thumbnail will be linked and clickable
> the fuli-gize figure.

through crop idling or crop shifting or by water use efficiency
measures,

| Making water available by reducing relurn flows or seepage Josses

in conveyance systems that would othe;wxse l)c";rpr&u&vx;;?g]c for
THIRD PARTIES FAELVERTLT ARE ¢ SEE
rease. TTY igE ARMOFERS DIFCH, YiSALIH FacTen 23y

Water transfors are sumetimes seen as merely moving water from one
beneficial use 1o another. However, in practice water transfers become a
form of flexible system reoperation linked to many other water imanagement
strutegies including surface water and groundwater storuge, conjunctive
management, conveyance efficiency, water use efficicncy, water quality
improvements, and planned crop shifting or crop idling. These linkages to
other waler management strategicw»ﬂun rasult in increased beneticial yse
and reuse of water overall. One of the most valuable aspeets of water
transfers can be the flexibility to take advantage of different water manage-
ment stratepies and foster cooperation among water agencies. For example,
water transfers can encourage water agencies to more aggressively imple-
ment conjunctive management and water use cfficiency projects either
alone or in cooperation with other agencics 1 increase local supplies awd
sell unused water. Transfers also provide a flexible approach o allocating
available supplies for environmental purposes.

Current water transfers in Californigsee feetnots, ief

Statewide, water transfers have ingreased since the mid-1980s, ‘Temporary
and long-term transfors between water districts rose from 80,000 acre-feet
in 1985 to more than 1.28 million acre-feet in 2001 (see figure 1). About 30
percent ot this volume is traded on a short-term haxis, within the same year.
*l“hwar.uﬂning 20 pereent is considered “long-tenm”, for durations ranging
from fwa t@yenrs, 1n addition to these short and long-term transfers,
since 1998, there have heen several permanent wransfers of water rights and
contracts with the Central Valley Project and the State Water Project tor up
to 175,000 acre-teet per year,

Statewide water condilions have encouraged walter transfers ay a manage-
ment strategy. Transfer activity invreased substantially during the drought
of the late 1980s and carly 1999s, especially through the state-run Drought
Water Bank and other drought-related state and federal programs. Purchases
continued to increase since the mid 1990s, generally a much wetter period.
Throughout this period, water transfers have primarily been from agricul-

Sept. 30, 2003, Stakeholder Briefing Draft, California Water Plan Update 2003



tural water districts, although in some wer years urban districts in Southeen
California bave also transferred water 10 other users, The pattern of pur-
vhases has changed somewhat between the prolonged drought in the early
19905 and the more recent period (Fignre 2). Although urban water dis.
tricts were @ primary destination in the early {9905, accounting for more
than 40 percent of all purchases, their purchases have remained flat since
the mid 1990s and now account for only 2¢ percent of all purchases.

Two sectors responsible for most growth in transfers have been environ-
menial programs and agriculture, Environmental purchases to benefit
wildlife refuges atd mstream tish populationy began during the carly 1990s
drought. They have increased considerably under ihe Central Valley Project
Improvement Act and CALFED's Environmental Water Account, account-
ing for roughly 25 percent of the total sincel 995 and as much ay one-third
by 2001, Agricultural districts now account for half of all purchases, and
have been responsible for two-thirds of growth in transfers since 1995, The
bulk of this increase is destined for farmers in the San Joaquin Valley and
Tulare Basin, who have turned to transfers for roplacement water in re-
sponse to cutbacks of contract allocations under the Central Valley Project
Improvement Act, Typicaily, farmers purchase water on g year-to-year
basis. Most long-term and permanent transters are destined for urban users.

Three regions are major participants in water transfers: the 10-county
Sacramento Valley, the $-county San Josquin Valley and Tulare Lakce Basin,
and the seven-county Southern California region (See fvotnote, right). [n
maost years, roughly 73 percent of transfers originate within the Sacramento
and San Joaquin Vulleys, with the remainder from Southern Calitornia,
Qverall, most transfors are between usery within the same caounty (nearly 25
percent) or within the same region (nearly 50 percent). Interregional ,
trangfors account for the remaining 25-30 percent of transfers. Only, 20°7 7
percent of thess ransfers are negotiated directly between part B/m different
regions; the rest move through programs run by DWR and U> 4"-"5&3{“

Current oversight
of water transfers in California
Before the Drought Water Bank program, water ransiers were usually

arrangements between two partics, one with extra water and one with unmet
water demands. These parties would reach a mutually accepable arrange-
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Figure 2 Wator transfers by type of
end-user. This figure can bo { ued on
Fage 193, In the final digital version of
the Upgare, this thumbnagil wiit be
linked and clichable to the fufl-size
figure.

Footnote

Data availabiily alows iogionsl
aefiuons lor county groupings, bul nat

. PWR's hyorologic regions  Notatily,

‘Sauthernt Califorua indludes both the
South.Coast and Colvrado River
ﬁydmtct:ac fegions (mpanal, Los Angeles,
Orange /Riverside, Sun Usinarding. San
Dlogn. nd Venturs countius), and the
“an Joaguin Valigy inchutes both the Saq
Juqum Rovar and Tuiare Lake hydiologie

- regions (Fresno, Kings, Kern, Madera.

Meraed, San Joaquint, Stanisieus, and
Tulare counties) Sscramanko Valey
countas incluge Bune, Coluka, Glem,
Placer, Sagramento, Shasta, Sufler,
Tehama, Yolo, and Yuba
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among 11D, MWD, Palo Verde Trrigation District (PVITY) and Coachella
Valley Warer District (CVWD). 'The Agreement provided tor waier conser-
vation fromy 17 projects to be built by IID under the Pragram. Projected
waler congervation, when the final projeet was placed inte operation, was
106,110 jcrc-f’ect of water per year. MWD funded all costs of the new
projects in return for having this additional amount of Colorado River water
available for diversion through its Colorado River Aqueduct.

The Agreement called for a Program Coordinating Committee (PCC) 10
secure effective cooperation and interchange of information and to provide
consultation, review, and approval on u prompt and orderly basis between
11D and MW in connection with various finaneial, economie, administra-
tive, and technical aspects of the Program. The Approval Agreement called
for a Water Conservation Mcasurement Committee (WCMC) to provide an
orderly basis, among the parties, for verification of the amount of water
conserved and different amounts conserved by the individual projects, All
Program actions of the PCC are to be approved by a majority vote, WCMC
decisions, however, are to be approved by unanimaus vote, {unanimity is
lacking, the matter is taken up according 10 u dispute resolution procedure
set forth in the Approval Agreement. :
sudrorras B ROWTH
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Potential benefits from water transférs

For receiving areas, water transfers have the potential oﬁcducing ECONOMIC
disruption, maintaining community stability, and improving environmental
conditions caused by water scarcity in return for providing economic
compensation to sellers. Sellers can use this compensation 1o furut benefi-
cial activities, although there is no guarantec that benefits to the seller will
benefit the source aren as am&.‘Compansation from most transfurs
involving agricultural water goes directly to the participating landowner
with a smaller percentage going 1o the warter disirictls, which can use the
incoms to reduce water rates, improve facilities, or improve environmerdal
conditions. For example, Western Canal Water District used proveeds from
drought water bank sales to remave diversion diums and reconfigure its
canals 1o reduce impacts on threatencd spring-run salmon. Farmers can
reinvest back into the farming business. Transfers by regional water apen-
cies can provide more resources (0 bencfit the entire community, For
example, the Yuba County Water Agency has used morg than $10 million
trom the proceeds of water transfers over the past several years 1o fund

. Sept. 30, 2003, Stakeholder Briefing Oraft, California Water Plan Update 2003



needed tlood control projects.

In addition to the about 1.2 MAF transforred in recent years, there are
several pending long-4eem transfory ironyg'riculture 10 agriculture, urban,
or envimnmemq_l..useayhnwn i\Figure 3. These include transfers pro- B KD ¢.aN BE
posed under thé Colarady River QMatinn Settlement Agreement. <7

..[Lacat agencigy-lesmetntil OCLTT2,-2003; to-adapt the-QSA ). Beyand those

& GfE‘ZM“"‘(

e : . L Footnote
transfors showirin Figure 3, ceonomic studies (see footnote, right) indicate
i 300,000 acre-feet § Sagrs : ) sufee Studies conducted lor prepaing the
%hat sbout .( acre-feet in the »mmenfo Valley and 400,0(')0 :acrc. feet Fub s ondicled ki 1 ﬁa;n"rqggmemm
in the San Joaquin Valley could be made available through crop idling Water Account daled suly, 2003,

without unreasonably affecting the overall economy of the county from
where the water would be transferrod. These studies estimate that the
economic cflects of idling up to 20 percent of the rice lund in the Sacra-
mento Valley and up to 20 percent of the cotton lands in the San Joaquin
Valley in any given year are aear 1 percent or less of the county-wide
ceenomy, except in Glean and Colusy countics where the impact would be
less than 3 percent of the county.wide economy. The amount of land that
would be idled js less than 10 percen of the tota} agriculture lands in these
counties. The studies did nut evaluate the economic effects of crop idling
on commodity markets.

A statewide ceonomic-engineering optimization study by the University of
California, Davis, (Jenkins, et al. 2001; Newlin et al. 2002) highlights
potential benefits of water transfers to meet forecasted future water scarcity.
Results suggest that by 2020 water transfers combined with conjunctive
management and variouy operational changes could provide more ecenomic
henefits as high as 31,3 billion per year stntewide by reducing forceasted
ceonowmic impacts of water searcity as much as 80 percent. Almost all of the
bencfit comes from intra-regional water transfers and operational improve-
ments within five regions of California, especially in Southern California,
The study indicates that the maximum reduction in deliveries to a major
water user would be 15 percent with most transfers averaging much less.
The study concludes that oaly a small proportion of California’s water need
be transferred to achieve signilicant economic benetits, Much of the added
benefits would be from inereased flexibility added to the water management
system through reoperation of surface water and groundwater supplics
using conjunclive rnanagement. As an optimization study, these results
represent a simplification of California’s water management system and do
not address legal and institutional barriers that may prevent full implemen-
tation.

Department of Water Resourees



|
|

ey .

Potential costs of water transfers

The direet costs of completing a water transfer includes more than just the
sale price of water, which is typically at the last point the seller controls the
water. Additional direct costs to the buyer include conveyance, storage, and
treatment costs, and physical losses between the location and time of sule
and the place and time the water is used by the buyer. Sale prices retlect the
cost to make the water physically available and, in some cases, added
monitoring or mitigation needed (o ¢nsure compliance with federal and
state legislative guidance related to water transfors, The buyer typically

rranges for transferred water to be conveyed to their arca of usc. Convey-
ance costs can be significant, a5 much as the price paid to the seller. For
example, prices paid to the seller in 2002 and 2003 tor the Environmental
Water Account and Dry Year Water Purchase Programs operated by DWR
ranged fiom $75 to $185 per acre-foot. The lower prices reflect a source in
Northern California and the higher prices reflect the price to EWA of
banked groundwater and conveyance costs in Kern County in years of 50
percent Siate Water Project allocations,

In addition 1o the direct ¢costs of a water trunster 1o the receiving areas,
indirect ¢usts to third partics also can occur, and there cuuld be impacts 10
other water uscrs and the environment from water transfers. These concerns
are discussed under the issues that follow.

Major issues facing water transfers

Maintaining agricutturs! productivity - Because most water transfers come
from agriculture, it is important to include the protection of agricultural
productivity and economic benefits in water transfer policies. A key chal-
lenge is 10 balance the ability of agriculture 10 provide water for transtors
on a periodic basis to help with temporary water scarcity with limits so that
transfers do not destabilize California’s agricultural productivity and
ceonomy. ~

" Balanced approach to regulating transfers — State water law requires that
transfers not injure uny other legal uscr of water, not unreasonably affect
tigh and wildlife, and not unreasonably affect the overall economy of the
county from which the water is transferred. There is a concern by some that
existing state laws and oversight of water transfer are nol adequate to
protect the environment, third partics, public trust resources, and broader

Sept, 30, 2003, Stakeholder Briefing Draft, California Water Plan Updata 2003



social interests that may be affected by water ransfers, This is particularly

the-conmeerf Tor water trans{ers volving pr pfc-WM waltcr rtglm which &re ~,

ot subject ta regulation by SWRCB, and transfers that involve’ pumpmb

oundwater or crop idling and crop shifting. C :

coneern that cfTorts w more heavily regulate water lransfers may unneces-
sarily restrict inany short-term, intra-regional transfers that have multiple

benefits during temporary supply shortages and that have littie likelihood of

direct or indircet impacts, The key issue is how to balance thes¢ voncerns o
allow water transfers to continue as a viable water managemecnt sirategy
while having mechanistns to minimize effects on others.

Environmenal concerns - Environmenta) consequences of transfers could
occur in three places: 1he area from which water is teansferred, the area
through which water is conveyed and the area to which water is transferred.
Cumulative effcets of shurt- und long- term transfers could have impacts on
habitat, water quality, and wildlife caused by substituting groundwater for
surface water, changing the location, timing, and quantity of surface
diversions, or changing crop patterns through crop shifting or idling. For
cxample, rice growing arcas could have siynificant secondary bene(its as
wildlife habitat. Transfers that involve crop idling in these areas could
cither harm or benefit wildlife depending on implementation. Transfers that
involve increased groundwater pumping also raise concerns over ground-
water overdrafl and the long term sustainability of groundwater resources.
In addition, long term water transfers that induce new urban development in
the receiving arca may have environmental impacts.

Using timited duration transfers for long-term demandy ~ There is a
concern that transtars of limited duration are being used for long-term
demands. For example, transfers under the Environmental Water Account,
Central Valley Project Improvement Act, and related programs are designed
to improve environmental conditions, Because these transfers change every
year, and in some cases rely on public funding, they may not pravide long
term protection for the environment.

Economic concerns - Short term, out of county transfers created through
extensive crop idling can reduce production and employment of both on
farm and secondary economic sectors resulting in reducud tax revenues and
increased costs fur farmers not participating in the transfer. These reduced
revenugs could alfect local governments disproportionately with potential
irpacts to spending on 4 wide range of services provided by local govern-

-
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water savings {rom crop idlin%"}sr.increase groundwater use. Information

may be needed on historical and current land use and water use, groundwa-

ter levels, land subsidence, water guality, environmental conditions, and
surface water flows.

Need for more integrated munagement of water resources — In California,
authority is scparaicd among local, state and federal agencics for managing
different aspects of groundwater and surface water resources. Scveral
examples highlight this: 1) SWRCB has jurisdiction or appropriative water
rights dating from 1914, but disputes avur appropriative water rights dating
betore 1914 are settied by the court system; 2) Similarly, SWRCH has
jurisdiction over groundwater guality, but disputes over groundwater use
are settled by the court system ; 3) Ordinances adopted by counties to
protect groundwaler resources only apply o the portion of the groundwater
basin they overlie and may conflict with watet districts trying to implement
water transfers that have their own groundwater management plan. Failure
to intcgrate water management across jurisdictions makes it difficuli to
develop transfers with multiple benefits, provide for sustainable usc of
resources, identify and protect or mitigate potential impacts o third parties,
and ensure protection of legal rights of water users, the environment, and
public trast resources, While regional integrated management is bocoming
mor¢ common, additional policy and financial incentives are nceded.

Infrastructure and vperational limits - The ability to optimize the benefits
of water transtars depends on access Lo and the physical capacity of existing
conveyance and storage tacilities. For example, when export tacilities in the
Delta are already pumping at full capacity, transterable water cannot be
moved. This occurred in 2003 when the Metropolitan Water District of
Southeen California (MW DSC) negotiated water transfers with growers in
the Sacramento Valley but was unable to smave water through the Delta
where the conveyance system was (lowing full, or to store the water in Lake
Oroville, which filled with late spring rain. The ability to convey water is
also an important aspect of the potential water transfer buiween the tmperial
Irrigation Digtrict and the San Diego County Water Authority, which
requires acgess to the Colorado Rivef Agueduct owned and operated by

MWDSC.‘../'o{ whaick SDLWA g 53Ky G proadee -
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Table 1. Pending Long-Term Water Transfors’ \
Maximum Annual [‘Duration [ | “Purpoese
Seller ”Buyer Acrefeet (years) 3 {fromfto)
Imperial ID San Diego County WA 200,000 / Agriculture to
o / i{; Agriculture and Urban
Imperial 1D Coachelia Valiey WD 103,000 » “Agriculture to
- "'{‘9 | Agriculture
Imperial ID Metropolitan WDSC 78,000 . <\ Agriculture 1o Urban
Butte WD Madera D and Root Creek 15,000 \1/25 Agriculture to Urban
WD 4
Merced 1D U.8. Fish and Wildiite 47,000 Agriculture 1o
. ‘ . Environment
Palo Verde ID | Metropolitan WDSC 111,000 35 Agriculture {o Urban
South San Cities of Tracy, Escalon, 75,000 25 Agricuiture to Urban
Joaquin |D Manteca, and Lathrop N
' Totat .. 829,000

"Data in this table are drawn (rom Table A.5 of Ellen Hanak, Who Shauld Be Allowed to Seli Water in California?
Third-Furly lesues and the Water Market, Public Policy Institute of Culifornia, 2003 (availuble for downloud at
www.ppic.org). These data do not include transfers between farmers withli the same water districl, which can be
subseantial in some places,
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